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BOILING-POINT CURVES 
BY E. F. THATER 
In a recent number of the Journal' I have described the 
boiling-point curve for mixtures of benzene and alcohol. Since 
then I have extended the investigation and have studied 
mixtures of chloroform and alcohol, acetone and alcohol, acetone 
and chloroform. The  apparatus used was that of Orndorff and 
Cameron.' The  thermometer was made by Gerhardt and was 
graduated to tenths of a degree, the scale being so large that 
hundredths could be estimated without difficulty. In  all the 
determinations onlj. a relatively short portion of the mercury 
coluinii was out of the vapor. S o  correction has been applied 
for this. The  boiling-points were determined at atmospheric 
pressure and efforts \yere made to select such times for the exper- 
iments as to have the pressure practically constant at least for 
each set of readings. The  errors introduced from this source 
are believed to be unimportant. 
The  alcohol used was dried over lime for two weeks and 
then distilled from it. It then stood in contact with dehydrated 
copper sulfate for some days, was decanted and distilled with a 
Hempel column. The  product distilled at a constant tempera- 
ture. The  first and last portions were discarded. The  chloro- 
form was washed repeatedly with water in order to remove the 
alcohol, traces of which were found to remain even after long 
standing over calcium chlorid. After being washed the chloro- 
form was kept for two days in contact with calcium chlorid, 
then decanted and distilled from fresh calcium chlorid. It 
then distilled at a constant temperature. The  distillate was 
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then redistilled with a Hempel column, all distilling at 60.4". 
The  first and last portions were discarded. The  acetone was 
kept in contact with calciurn chlorid, for some days, then de- 
canted and distilled from fresh calcium chlorid. I t  distilled at  
j 3.2 5"-5 5.7 j". I t  was then distilled with a Heinpel column, 
the first and last portions being discarded. I t  distilled constantly 
at 5,.7". 
The measurements were made in the manner described in 
the previous paper. The  results are given in the following 
tables, the temperatures being all uncorrected. 
TABLE I 
Alcohol and Chloroform 
Bar 
744.2 
744.2 
744.2 
744.2 
744.2 
744.2 
744.2 
From these figures it appears that the c u r e  passes through a 
minimimi. In  order to determine the position of this minimum 
inore exactly the following series of determinations was made.' 
TABLE I1 
Alcohol and  Chloroform 
;Ilcohol Alcohol 
percent Temp Bar percent Temp Bar 
0.00 1 60.50' 732.5 9.31 j 8 . 6 j "  7 3 2 . 5  
6.37 55.57 732.5 19.01 59-55 732.5 
2 60 59.06 j 3 2 . j  14.54 i j9 .08 732.5 
From these data it is clear that the mixture with constant boil- 
ing-point contains about seven percent of alcohol, the boiling- 
temperature being about j 8 . 5 O  under a pressure of 732. j tnm of 
mercury. 
I By F. K.  Cameron. 
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TABLE 111 
.ice t o t i  e a 11 d .I 1 co h o 1 
.\cetotie 
percent 
100.00 
91.82 
77.43 
66.92 
53.93 
45.50 
~-___ 
85.46 
60.99 
Temp Bar 
.icetone 
percent 
j j . 6 -  
56.58 
57.30 
, 58.39 
I 59.80 
60.72 
61.82 
63.29 
45.3 1 
40.86 
36.74 
30 ox 
2 0 . 0 2  1 
17 86 
11.41 , 
I 
0.00 I 
Temp 
f13.42~ 
64.22 
6 j . 1 3  
66.79 
67.92 
72.83 
77 .70  
7 0 .  j I  
Bar 
739.1 
1 739.4 
739.4 
739 4 
739.4 
739.4 
739.4 
The  boiling-point curve has neither a niaxinium nor a minimu~n 
and presents no unusual feature. 
'r\XBLE IT' 
Alcetone and Chloroform 
.icetone Xcetone 
percent Temp Bar percent Temp Bar 
40 74 61.66' 
35.29 62.27 
29.S; 62.77 
24.09 , 63.21 
20.34 I 63.32 
18.19 63.30 
0.00 60.39 
9.31 62.48 
Repeated fractional distillation yielded a iiiixtiire whicli 
boiled constantly at 63.4" under a pressure of 737.1 111111 of 
mercury. By interpolation this inisture was found to contain 
approximately nineteen percent of acetone. The  cun-e for ace- 
tone and chloroform, when plotted, seemed to be a trifle wavy 
near the acetone end. This was verified by the following exper- 
iments. 
TABLE 1- 
Acetone and C 11 1 or of or ti 1 
Xcetone .Icetone 
percent Temp Bar percent Temp Bar 
100.00 j j .  j1" 74c. 2 67.60 58.55" 740.2 
8y.66 56.35 740.2 48.08 ~ 60.91 7 4 0 . 2  
80.10 j 7 . 2 2  740.2 , 43.22 , 61.60 740.2 
The results gil-en in tlie tables are also represented graph- 
The curve for benzene and alcohol is also re- ical1)- in Fig. I .  
prodiiced for purposes of comparison. In the diagram the ordi- 
iintes are temperatures and the abscissas are percentage composi- 
tions hj. weight. To avoid confusion the curves are labelled 
and the substance for n-hich the left-hand ordinate denotes one 
hundred percent is placed first. The chloroform and alcohol 
ciirx-e is distinctly way>- near tlie alcohol end ; the acetone and 
cliloroforni is n-av:., though not iiiarkedly so, at the acetoiie 
end.’ The  curve for benzene and alcohol cuts tlie ciirve for 
chlorofor~n and alcohol in spite of the difference between the 
boiliii:,r-points of benzene and chloroform. 
Lehfeldt’ has recentlj- deteriiiined tlie pressure-concentra- 
tion curl-e for benzene a i d  alcohol at  50’. He fitids that tlie 
solution having tlie highest vapor-pressure contains tweiit>.- 
sel-eii to tn.ent!--eiglit percent of alcohol. This differs a good 
deal f’rotn n i ~ .  value of thirtj.-tliree and one-half percent at  66.5’. 
1 The \\-avinesi of the curves does not show perceptibly in the cut owing 
’ Phil. Mag. [j] 46, 42 (1S9h I .  
.~~~ ~.. ~~ ~~~ 
1.0 the sniallness of the scale. 
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While it is not iiiipossible that the position of the maximum 
should be displaced six percent by a change in temperature of 
16.5", this is so much in excess of the displacement observed 
with aqueous solutions of the halid acids that it seems more 
reasonable to attribute some of the difference to experimental 
error. This seems the inore probable because the ciirve in this 
particular case happens to be so flat that it is not easy to cleter- 
mine the position of the inasimiun by interpolation. In  in!. 
experirnen,ts the solution having the iiiininiuni boiling-point was 
determined by means of fractional distillation, thus eliminating 
the necessity for interpolation. 
The  esperimental work described in this paper was carried 
out under the supervision of Dr. Frank E;. Cameron. The  
general results of the investigation are : 
I .  -1 inixtnre of benzene and alcohol containing 33.5 per- 
cent. of alcohol distils without change at 66.7" under a pressure 
of 737 iniii of mercury. 
2. -1 mixture of chloroform and alcohol containing about 7 
percent of alcohol distils without change at 58.5' under a prei- 
siire of 732.5 nmi of mercmy. 
3. -1 mixture of chloroform and acetone containing about 
19 percent of acetone distils m-itliout change at  63.4' under a 
pressure of 737.1 miii of mercmy. 
4. The  hoiling-points of all mixtures of alcohol and acetone 
lie between the boiling-points of pure alcohol and pure acetone. 
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